Interactions of alpha-chymotrypsin and Carlsberg subtilisin with methyl N alpha-acetyl-2-(alkylthio)-L-tryptophanoates.
Methyl N alpha-acetyl-2-(alkylthio)-L-tryptophanoates bearing different alkylthio groups were synthesized and employed as substrates for alpha-chymotrypsin and Carlsberg subtilisin in an attempt to investigate the properties of the hydrophobic pocket or cleft (S1 subsite) of the enzymes which accommodates the side-chain of the P1 amino acid residue of the substrates. The derivatives with ethylthio, 2-hydroxyethylthio, 2,3-dihydroxypropylthio, 2-aminoethylthio, carboxymethylthio, 2-carboxyethylthio, 1,2-dicarboxyethylthio, and 2-amino-2-carboxyethylthio (cysteinyl-S) groups were hydrolyzed by alpha-chymotrypsin but with kcat/Km values 4.6 to 15 times smaller than that of methyl N alpha-acetyl-L-tryptophanoate, due mainly to larger Km values. The glutathionyl derivative was only weakly bound to the enzyme. Analyses of the kinetic parameters suggested that the S1 pocket of alpha-chymotrypsin is rather more spacious than has been supposed and is able to interact flexibly with substrates so as to orient the scissile bond to the catalytic residues. On the other hand, none of the derivatives were hydrolyzed by Carlsberg subtilisin but they all inhibited the enzyme with Ki values which are generally smaller than the Km values for N alpha-acetyl-L-aromatic (modified aromatic) amino acid methyl esters. The S1 cleft of Carlsberg subtilisin interacts rather strongly with the derivatives but lacks the flexibility necessary for catalysis.